
H10-123537.doc - 1 -

JP-10-123537E

[Title of the Invention] LIQUID CRYSTAL DISPLAY DEVICE

AND METHOD OF MANUFACTURING THE SAME

[Abstract]

[Object] To increase production yield and improve quality

of a liquid crystal display device by preventing sealing-

material penetration.

[Solving Means] A sealing member having a double sealing

structure where an inner sealing portion is made of an

elastic material.

[Claims]

[Claim 1] A liquid crystal display device comprising a

sealing member attaching two substrates,

wherein the sealing member has a double sealing

structure of inner and outer . sealing portions, and

wherein the inner sealing portion is made of an elastic

material.

[Claim 2] The circuit according to Claim 1, wherein

portions are provided to a surface of the inner sealing

portion.

[Claim 3] The circuit according to Claim 1, wherein the

inner sealing portion is a UV curing sealing portion and/or

a thermoset sealing portion.

[Claim 4] The circuit according to Claim 1, wherein the
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outer sealing portion is a UV curing sealing portion and/or

a thermoset sealing portion.

[Claim 5] A method of manufacturing a liquid crystal

display device of which a sealing member has a double

sealing structure of inner and outer sealing portions,

wherein the inner sealing portion is made of an elastic

material, the method comprising steps of:

curing the inner sealing portion formed on a substrate

by using UV illumination;

applying the outer sealing portion;

dropping liquid crystal; and

attaching the substrate to another substrate.

[Claim 6] The method according to Claim 5, wherein the

outer sealing portion is a UV curing sealing portion.

[Claim 7] A method of manufacturing a liquid crystal

display device comprising a sealing member attaching two

substrates, the sealing member having a double sealing

structure of inner and outer sealing portions,

wherein a width of the inner sealing portion is 25% or

less of a total width of the sealing member.

[Claim 8] A method of manufacturing a liquid crystal

display device comprising a sealing member attaching two

substrates, the sealing member having a double sealing

structure of inner and outer sealing portions,

wherein the inner sealing portion is applied by using a
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gravure offset printing process.

[Detailed Description of the Invention]

[0001]

[Technical Field of the Invention]

The present invention relates to a liquid crystal

display device used as an image display panel for a personal

computer or a TV set and a method of manufacturing the

liquid crystal display device.

[0002]

[Description of the Related Art]

A conventional liquid crystal display device is shown

in FIGS. 9 to 11.

[0003]

In general, as shown in FIG. 9, a liquid crystal

display device comprises two substrates 1 and 2 facing each

other, a sealing member 3 for maintaining a predetermined

gap between the two substrates 1 and 2, and a liquid crystal

interposed between the two substrates 1 and 2. In addition,

methods of sealing a liquid crystal 4 with a sealing member

3 are classified into a liquid crystal injecting sealing

method and a liquid crystal dropping method. In the liquid

crystal injecting sealing method, a sealing member 3 having

is applied in a predetermined shape to an array substrate 1

by using a screen printing process or a dispenser printing
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process. Next, the array substrate 1 is attached to a color

filter substrate 2 with the sealing member 3. Next, an

injection space for the liquid crystal 4 is formed by using

a UV curing process and/or a thermosetting process. Next,

the liquid crystal 4 is injected and sealed. In the liquid

crystal dropping method, after the step of applying the

sealing member to the array substrate and before the step of

curing the sealing member, the liquid crystal is dropped and

then, the array substrate is attached to the color filter

substrate. Next, the UV curing process and/or the

thermosetting process is performed to complete a liquid

crystal display panel. In comparison to the liquid crystal

injecting sealing method, the liquid crystal dropping method

can further increase production yield and reduce the number

of production steps.

[0004]

In the liquid crystal dropping method, the following

two types of sealing structures arid processes are mainly

used. In the first sealing structure and process, as shown

in FIGS. 10(a) and 10(b), a UV curing sealing member 3a is

applied to a substrate 1. Next, a liquid crystal 4a is

dropped in a region surrounded by the UV curing sealing

member 3a. Next, as shown in FIG. 10(c), the substrate 1 is

attached to another substrate 2. Finally, the UV curing

sealing member 3a is cured. In the first sealing structure
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and process, in order to preventing sealing-material

penetration into the liquid crystal 4a, the sealing material

must be very rapidly sealed. Therefore, a single sealing

structure of the UV curing sealing member 3a is used.

Although a thermosetting sealing member may be used instead

of the UV curing sealing member 3a, since the sealing time

of the thermosetting sealing member is too long, the sealing

material may penetrate into the liquid crystal. Therefore,

the thermosetting sealing member is not preferred.

[0005]

In the second sealing structure and process, as shown

in FIGS. 11(a) and 11(b), a sealing member having a double

sealing structure of inner UV curing and outer thermoset

sealing portions 3a and 3b is applied to a substrate 1, and

then, a liquid crystal 4a is dropped. Next, as shown in FIG.

11(c), the substrate is attached to another substrate 2, and

the UV curing and thermoset sealing portions 3a and 3b are

cured. In the second sealing structure and process, since

the sealing member has the double sealing structure, the UV

curing sealing portion 3a can prevent the liquid crystal 4a

from being in contact with the thermoset sealing portion 3b.

As a result, the adhering force of the thermoset sealing

portion 3b can increase.

[0006]

In addition, a conventional method of applying a
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sealing member in a liquid crystal display device is shown

in FIGS. 12(a) and 12(b). In the method, the sealing member

3 is applied to a substrate by using a screening printing

board 5 or a dispenser 6.

[0007]

[Problems to be Solved by the Invention]

In case of a sealing member having a single sealing

structure of a single UV curing sealing portion 3a, since

the UV curing sealing portion 3a can be more rapidly cured

than a thermoset sealing portion 3b, the UV curing sealing

portion 3a cannot penetrate into the liquid crystal.

However, since the UV curing sealing portion 3a has a weak

adhering force, the UV curing sealing portion 3a is easily

peeled, so that image defect may occur in a vicinity of the

UV curing sealing portion 3a. In particular, in a post

process such as a dividing cutting process, the sealing

member may be peeled due to deformation of the substrates 1

and 2. Therefore, it is a need to improve the adhering

force of the sealing member.

[0008]

In case of a sealing member having a double sealing

structure of UV curing and thermoset sealing portions 3a and

3b, since the outer thermoset sealing portion 3b is

additionally disposed to the UV curing sealing portion 3a, a

width of the sealing member increases, so that the effect
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viewing area is reduced. Therefore, the double sealing

structure is not suitable for a large aspect ratio display

panel.

[0009]

In addition, with respect to a method of applying a

sealing member, fine-width sea lining-member printing is

desirable. However, in a conventional method of applying

the sealing member by using a screen printing board 5 or a

dispenser 6, the sealing member cannot be applied with a

width accuracy of 10 |om and a thickness accuracy of 1 fjm.

Therefore, it is difficult to increase an aspect ratio of an

image display panel.

[0010]

In consideration of the aforementioned problems, the

present invent is to provide a liquid crystal display device

and a method of manufacturing a liquid crystal display

device capable of improving an adhering force of a sealing

member and preventing contamination of liquid crystal with a

new sealing structure. In addition, the prevent invention

is to provide a liquid crystal display device and a method

of manufacturing a liquid crystal display device capable of

removing image defect caused by the peeling of the sealing

member and improving an aspect ratio of a liquid crystal

display panel.

[0011]
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[Means for Solving the Problems]

According to a first aspect of the present invention,

there is provided to a liquid crystal display device wherein

a sealing member for attaching two substrates has a double

sealing structure of inner and outer sealing portions, and

wherein the inner sealing portion is made of an elastic

material. In addition, the inner sealing portion is

adhered to one substrate, and the inner sealing portion is

in contact with another substrate but not attached thereto.

Therefore, although a force is exerted, the force is not

exerted on the inner sealing portion upward and downward, so

that the sealing member cannot easily be peeled. In

addition, since the inner sealing portion is made of an

elastic material, the inner sealing portion is easily

deformed to increase hermetical sealing for a glass. In

addition, since a liquid crystal is prevented from leaking,

the outer sealing material cannot penetrate into the liquid

crystal. As a result, it is possible to prevent the outer

sealing portion from being peeled and image defect.

[0012]

According to a second aspect of the present invention,

there is provided to a method of manufacturing a liquid

crystal display device wherein a sealing member is applied

by using a gravure offset printing process.

[0013]
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According to the second aspect of the present invention,

since the sealing member is applied by using the gravure

offset printing process, the sealing member having a width

of 200 jim or less can be applied with a width accuracy of 10

Urn. As a result, it is possible to increase an aspect ratio

of an image display panel.

[0014]

More specifically, the present invention provides a

liquid crystal display device comprising a sealing member

attaching two substrates, wherein the sealing member has a

double sealing structure of inner and outer sealing portions,

wherein the inner sealing portion is made of an elastic

material, and wherein portions are provided to a surface of

the inner sealing portion. In addition, the inner sealing

portion may be a UV curing sealing portion and/or a

thermoset sealing portion. In addition, the outer sealing

portion may be a UV curing sealing portion and/or a

thermoset sealing portion.

[0015]

In addition, the present invent provides a method of

manufacturing a liquid crystal display device of which a

sealing member has a double sealing structure of inner and

outer sealing portions, wherein the inner sealing portion is

made of an elastic material, the method comprising steps of:

curing the inner sealing portion formed on a substrate by
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using UV illumination; applying the outer sealing portion;

dropping liquid crystal; and attaching the substrate to

another substrate. In addition, the outer sealing portion

may be a UV curing sealing portion. In addition, the

present invention provides a method of manufacturing a

liquid crystal display device comprising a sealing member

attaching two substrates, the sealing member having a double

sealing structure of inner and outer sealing portions,

wherein a width of the inner sealing portion is 25% or less

of a total width of the sealing member. In addition, the

present invention provides a method of manufacturing a

liquid crystal display device comprising a sealing member

attaching two substrates, the sealing member having a double

sealing structure of inner and outer sealing portions,

wherein the inner sealing portion is applied by using a

gravure offset printing process.

[0016]

[Embodiments]

A liquid crystal display device and a method of

manufacturing the liquid crystal display device according to

an embodiment of the present invention will be described

with reference to FIGS. 1 to 4

.

[0017]

FIG. 1 shows a liquid crystal display device according

to an embodiment of the present invention. The liquid
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crystal display device comprises two substrate 7 and 8

facing each other, inner elastic and outer sealing portions

9 and 10 for maintaining a predetermined gap between the two

substrates 7 and 8, and a liquid crystal interposed between

the two substrate 7 and 8. As shown in FIG. 2, the inner

elastic sealing portion 9 is adhered to the substrate 7, and

the inner elastic sealing portion is in contact with the

substrate 8 but not attached thereto. Therefore, in a post

process, although a force is exerted, the upper portion of

the inner elastic sealing portion 9 can freely move in

comparison to a conventional one. In addition, since the

entire force exerted on the inner elastic sealing portion 9

is reduced, the sealing member cannot easily be peeled. In

addition, as shown in FIG. 3(a), the inner elastic sealing

portion 9 is constructed to be higher than the outer sealing

portion 10. Therefore, when the substrates 7 and 8 are

attached to each other, the inner elastic sealing portion 9

crashes or shrinks, so that the hermetical sealing can be

obtained (see FIGS. 3(b) and 3(c)). Unlike the conventional

sealing member, the inner elastic sealing portion 9 needs

not have an adhesive property. However, the inner elastic

sealing portion 9 must prevent the liquid crystal 11 from

leaking and being in contact with the outer sealing portion

10. Therefore, the inner elastic sealing portion 9 is made

of an elastic material which is more flexible than a
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conventional one. More preferably, the repulsive force of

the inner elastic sealing portion 9 is 20% or less of the

adhesive force thereof. In addition, the inner elastic

sealing portion 9 must be made of a stable material which

doesn't react with the liquid crystal 11.

[0018]

In the embodiment, as shown in FIG. 4, protrusions are

provided to the inner elastic sealing portion 9 in order to

improve the deformation property and the hermetical sealing

property. Preferably, the protrusions are easily sealed and

have a low repulsive force as described above.

[0019]

[First Embodiment]

FIGS. 5(a) to 5(c) show a first embodiment of a method

of manufacturing a liquid crystal display device according

to the first aspect of the present invention. As shown in

FIG. 5(a), the inner elastic sealing portion 9 is applied to

the substrate 7. The applying method is preferably a

gravure offset printing process by which a shape of the

inner elastic sealing portion 9 can be easily controlled as

described in the second embodiment. Alternatively, a screen

printing process, a fine drawing process, an inkjet process,

or the like may be used as the applying method.

[0020]

Next, the inner elastic sealing portion 9 is cured with
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UV light. The inner elastic sealing portion 9 may be a

sealing material including an light initiator generating

radicals with light (particularly, UV light), a (meta)

acrylate compound having a (meta) acryloyloxy, bis-phenol

and/or novolak epoxy having an epoxy radical, and/or a

compound having a 4-cyclo epoxy and a sealing material

generating cation or anion as an light initiator to be cured.

Preferably, the inner elastic sealing portion 9 may have an

oligomer with a molecular structure having an urethane ether

combined main chains. In addition, preferably, the inner

elastic sealing portion 9 may be a silicon light adhesive

having a flexibility. After that, as shown in FIG. 5(b),

an outer sealing portion 10 (a highly adhesive sealing

material) is coated along an outer circumference of the

inner elastic sealing portion 9 by using a dispenser. And

then, a liquid crystal is dropped within the elastic sealing

member of the substrate 7. Finally, as shown in FIG. 5(c),

the substrate 8 is combined, and the, the outer sealing

portion 10 is cured with UV light.

[0021]

In the embodiment, the outer sealing portion is

preferably made of a UV curing material. However, the outer

sealing portion may be a thermoset and UV curing material.

[0022]

According to the first embodiment, since the uncured
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sealing material cannot penetrate into the liquid crystal,

it is possible to obtain an excellent sealing member which

does not cause imperfect image.

[0023]

[Second Embodiment]

A method and apparatus for manufacturing a liquid

crystal display device according to the second embodiment

will be described with reference to FIGS. 6(a) to 6(e).

[0024]

Referring to FIG. 6(a), grooves having a predetermined

depth are formed on a gravure plate in accordance with a

pattern of the inner elastic sealing portion 9. Although

the gravure plate can be constructed by using a machining

process, the gravure plat is preferably constructed by

etching a glass plate. Although the depth of grooves on the

gravure plate is dependent on a composition of the sealing

material, the depth of the grooves is preferably three times

thickness of printing. Next, a sealing material 12 for the

inner elastic sealing portion 9 is squeezed into the grooves

by using a squeezer 14. In the figure, the glass plate 13

is a gravure plate according to the pattern of the sealing

material 12. Next, as shown in FIGS. 6(b) and 6(c), the

sealing material 12 is moved on the transfer roller 15, and

then, the transfer roller 15 transfers the sealing material

12 to the substrate 7. Next, the liquid crystal 11 is
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provided to the substrate 17. The substrate 7 is attached

to another substrate 8. The sealing material is cured by

using light or heat.

[0025]

In the embodiment, it is most preferable that the

sealing member has a double sealing structure as a first

example. Alternatively, as a second example, the only one

of two sealing portions may be constructed by using the

method according to the second embodiment.

[0026]

[Third Embodiment]

In a third embodiment, a gravure offset printing method

is used. As shown in FIGS. 7 and 8, a transfer roller 15

preferably performs a transferring process on a restricted

region (adjacent to the liquid crystal) in vicinity of the

sealing member 12 disposed along a circumferential portion

of the liquid crystal display device. Accordingly, it is

possible to obtain an excellent sealing structure which

cannot cause liquid crystal defect during the printing

process

.

[0027]

[Effect]

According to a liquid crystal display device of. the

present invention, a sealing member for attaching two

substrates has a double sealing structure of inner and outer
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sealing portions, wherein the inner sealing portion is made

of an elastic material. Therefore, it is possible to

assembly the liquid crystal display device without a liquid

crystal defect which is caused by a sealing material

penetrating into the liquid crystal. In addition, since

protrusions are provided to an upper portion of the inner

sealing portion, it is possible to increase reliably of the

liquid crystal display device.

[0028]

According to a method of manufacturing a liquid crystal

display device of the present invention, the inner sealing

portion can be constructed with a sealing material freely

selected from a UV curing sealing material and/or a

thermoset sealing material. After the sealing member is

cured, the sealing member is in contact with the liquid

crystal. Therefore, it is possible to obtain a high quality

liquid crystal display device.

[0029]

According to the present invention, since the outer

sealing portion have an adhesive property, it is possible to

provide a stabilized-quality liquid crystal display device

having a high-adhesive UV curing and/or thermoset sealing

member

.

[0030]

According to the present invention, in a liquid crystal
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display device where a sealing member has a double sealing

structure of an inner elastic sealing portion and an outer

sealing portion, the inner sealing portion is cured with UV

light illumination, the outer sealing portion is applied, a

liquid crystal is dropped, and then, two substrates are

attached to each other. Therefore, it is possible to

optimally reduce the number of production steps.

[0031]

According to the present invention, it is possible to

further reduce the number of production step by using a

method where an outer sealing portion is made of a UV

sealing material. In addition, in a liquid crystal display

device where a sealing member for attaching two substrates

has a double sealing structure, a width of an inner sealing

portion is 25% or less of a total width of the sealing

member.

[0032]

According to a method of manufacturing a liquid crystal

display device of a first embodiment of the present

invention, an inner sealing portion is made of an elastic

material, so that the inner sealing portion is easily

deformed to increase hermetical sealing for a glass. In

addition, since a liquid crystal is prevented from leaking,

the outer sealing material cannot penetrate into the liquid

crystal. As a result, it is possible to prevent the outer
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sealing portion from being peeled and image defect.

[0033]

According to a method of manufacturing a liquid crystal

display device of a second embodiment of the present

invention, the sealing member can be applied with a width

accuracy of +/- 10 fam and a thickness accuracy of +/- 0.1 Jim.

As a result, it is possible to increase an aspect ratio of

an image display panel.

[Brief Description of the Drawings]

[Fig. 1]

Fig. 1 is a constructional view of a liquid crystal

display device according to an embodiment of the present

invention

.

[Fig. 2]

Fig. 2 is a view showing a sealing state of the liquid

crystal display device according to an embodiment of the

present invention

.

[Fig. 3]

Fig. 3 is a view showing a shape of a sealing member of

the liquid crystal display device according to an embodiment

of the present invention.

[Fig. 4]

Fig. 4 is a view showing a shape of a sealing member of

the liquid crystal display device according to an embodiment

of the present invention.
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[Fig. 5]

Fig. 5 is a view showing a method of manufacturing a

liquid crystal display device according to an embodiment of

the present invention.

[Fig. 6]

Fig. 6 is a view showing a method of manufacturing a

liquid crystal display device according to an embodiment of

the present invention.

[Fig. 7]

Fig. 7 is a view showing an apparatus for manufacturing

a liquid crystal display device according to an embodiment

of the present invention.

[Fig. 8]

Fig. 8 is a view showing an apparatus for manufacturing

a liquid crystal display device according to an embodiment

of the present invention.

[Fig. 9]

Fig. 9 is an exploded perspective view showing a

construction of a liquid crystal display device.

[Fig. 10]

Fig. 10 is a view showing a method . of manufacturing a

conventional liquid crystal display device.

[Fig. 11]

Fig. 11 is a view showing a method of manufacturing a

conventional liquid crystal display device.
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[Fig. 12]

Fig. 12 is a view showing a method of manufacturing a

conventional liquid crystal display device.

[Reference Numerals]

1, 2 : substrate

3: sealing member

3a: UV curing sealing portion

3b: thermoset sealing portion

4, 4a: liquid crystal

5: screen print board

6: dispenser

7, 8: substrate

9: inner elastic sealing member

10: outer sealing portion

11: liquid crystal
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